The fungicide benomyl has long been known to differentially affect major taxonomic groups of fungi. In the present study 163 
Benomyl [methyl 1-(butylcarbamoyl)-2-benzimidazolecarbamate] has been used as a fungicide for over 20 years. It became known as a taxonomically selective fungicide when Bollen and Fuchs (3) and Edgington et al. (6) demonstrated that it inhibited most ascomycetous fungi (including biologically related anamorphic fungi also classifiable in the anamorph division Fungi Imperfecti) but caused slight or no inhibition for most basidiomycetous and zygomycetous fungi. Since then it has been used in numerous selective media for the division Basidiomycota (8) , the division Zygomycota (17) , and members of the resistant genus Alternaria (1) . It has also been used to aid in the classification of fungi of uncertain taxonomic disposition, particularly nonsporulating entities such as the E-strain somatic anamorphs of the discomycetous Tricharina species (4) . Recently it has been suggested that benomyl-amended medium could be used in medical mycology as a rapid means of distinguishing the basidiomycetous anamorph Sporothrix cyanescens from the ascomycetous anamorph Sporothrix schenckii (15) .
Studies on the selectivity of benomyl have shown a diverse array of resistant taxa within the division Ascomycota and related anamorphs. Bollen and Fuchs (3) and Edgington et al. (6) showed that a group of fungi related to the families Pleosporaceae and Pyrenophoraceae of the class Loculoascomycetes (2) , including the genera Pleospora, Pyrenophora, and Cochliobolus, mostly with poroconidial anamorphs such as Alternaia and Drechslera species, were resistant. Also, the same authors showed that some members of the class Hyphomycetes with annellidic conidiogenesis and some yeasts were resistant. Summerbell (16) showed that some sterile mycelia of ascomycetous affinity, such as the Mycelium radicis atrovirens somatic states related to Phialocephala fortinii, could be selected on the basis of resistance to 2 ,ug of benomyl per ml, even though they were susceptible to higher concentrations of the fungicide.
In the present study, medically important fungi and fungi commonly isolated as contaminants in the medical laboratory were studied to determine the extent to which an assay of benomyl tolerance could facilitate accurate identification.
In the process, patterns of taxonomic affinity among the ascomycetous fungi resistant to benomyl were clarified, and it was shown that members of the class Endomycetes and of the family Microascaceae, both containing significant pathogenic fungi, were systematically resistant to benomyl at the concentrations used. Mucoralean members of the division Zygomycota, already well known to be resistant to benomyl (3, 6, 16) , were not included in the present study.
MATERIALS AND METHODS
Fungi were from the culture collection of the Ontario Ministry of Health and from isolates obtained from clinical samples or received for identification during the course of the study. All but a very small number of isolates were originally from human medical specimens. The balance were from veterinary specimens or were environmental isolates of medically important species.
Benomyl (Benlate, wettable powder with 50% active ingredient; Du Pont Co., Wilmington, Del.) was incorporated into the general fungal growth and sporulation medium (11) [Difco] , 20 g), at 0, 2, 4, and 10 ,ug of active ingredient per ml. The benomyl was made up as a 2% suspension in sterile distilled water and aseptically added to preautoclaved medium cooled to approximately 50'C but not yet solidified (9) . Subcultures were made from culture collection isolates variously maintained (under sterile mineral oil on modified Leonian's agar, frozen at -20'C on modified Leonian's or Sabouraud peptone glucose agar, or in sterile distilled water) or from newly obtained clinical isolates. These subcultures were grown on modified Leonian's agar for 7 days at 25°C prior to testing. They were then inoculated to grow as single colonies at the center of an 85-mm-diameter petri dish. Colonies were allowed to grow for 7 days at 25°C, and radial growth diameters were measured. A benomyl-resistant basidiomy- 
RESULTS
Because of the large number of taxa tested, the results are preliminarily broken down according to traditional taxonomic groupings in Tables 1 to 5 . In these tables, the data are shown in the form which proved most useful for the succinct description of differences between isolates: first, the lowest concentration of benomyl causing 50% or greater inhibition of radial growth, and second, the percentage Botryosporium pulchrum (1) 10 47
Cladosporium carionii ( The rapid identification of filamentous basidiomycetous fungi in clinical specimens is one major advantage of this technique. These fungi are among the most common sterile mycelia isolated from clinical materials and also among the most common normally nonpathogenic fungi producing either rhexolytically or schizolytically seceding arthroconidia (14) . With but a few exceptions, they lack clamp connections (14) . In recent decades they have been easily distinguished from anamorphs of onygenalean affinity, such as Coccidioides, Histoplasma, and Blastomyces species, by their pronounced intolerance of 100 ,ug of cycloheximide per ml. More difficult, however, has been the task of distinguishing them from cycloheximide-susceptible isolates. The most clinically important of these are the "dysgonic," or initially nonsporulating, isolates of Aspergillus fumigatus frequently isolated from patients with aspergilloma and other chronic colonizations of the respiratory tract. As Table 3 shows, these isolates are strongly intolerant of benomyl and are thus readily separable from nonsporulating basidiomycetous fungi. The good growth of the A. fumigatus isolates at 45°C in vitro is also a distinguishing factor, but a few fungi of basidiomycetous affinity, such as Sporotrichum pruinosum, are also able to grow at that temperature.
Sterile basidiomycetous fungi may also be difficult to distinguish accurately from sterile ascomycetous isolates and slow-to-sporulate isolates of such fungi as Arthnnium, Nigrospora, and Phlyctaena species. The benomyl test makes the basidiomycetous fungi easily distinguishable from these fungi and allows a laboratory to provide a more informative identification than the traditional "sterile mycelium." The benomyl test may not, however, distinguish basidiomycetous fungi from slow-to-sporulate, benomyl-tolerant isolates of Epicoccum purpurescens (Tables 2 and 5 The second caution is that higher concentrations of benomyl may significantly inhibit the organisms listed here as tolerant. Numerous basidiomycetes show a growth inhibition of 50% by concentrations of benomyl below 31 ,ug/ml (6) ; for example, Copninus cinereus is inhibited by 40% at 15 ,ug/ml and by 93% at 20 ,ug/ml (10) . Hence, benomyl media should be quality controlled to ensure that the fungicide has been accurately added to media. It should be noted that a few basidiomycetous fungi are inhibited to 50% by benomyl concentrations between 2 and 10 ,ug/ml (6, 9) . The group of basidiomycetous fungi often found as clinical contaminants appears have little or no overlap with these species, the most susceptible of which are mycorrhizal symbionts whose spores do not germinate on ordinary fungal growth media. We have not obtained any basidiomycetous isolates susceptible to 10 ,ug of benomyl per ml in over 3 years of routine testing in our diagnostic service.
